Long term gene therapy of Parkinson's disease using immortalized rat glial cell line with tyrosine hydroxylase gene.
Glial cell is an ideal vehicle for gene therapy of brain diseases. However, there are many limits in using primary glial cells. Therefore, an immortalized rat glial cell line (RGLT) was established by SV40 large T-antigen (LTag) gene from the primary rat fetal glial cells. The RGLT cell was shown to be non-tumorigenic after transplantation to nude mice (up to 4 weeks) and rat striatum (up to 18 months). Rat tyrosine hydroxylase (TH) gene was transfected into RGLT cell to obtain RGLT-TH cell. The TH immunohistochemical staining and HPLC-ECD analysis demonstrated the TH expression and dopamine (DA) production in RGLT-TH cells in vitro. When implanting RGLT-TH cells into the striatum of 6-hydroxydopamine (6-OHDA) lesioned hemiparkinsonism model rats, TH immunohistochemical staining showed the TH presence in striatum and HPLC-ECD analysis held at 6 months after cell implantation showed an increase of DA content in striatum. The asymmetric rotation of rats receiving RGLT-TH cells was reduced by 50%-60% and this reduction persisted stably at least for 18 months. These results suggest that the immortalized glial cell line could serve as an ideal vehicle for therapeutic gene delivery system to achieve a long-term gene therapy of neurodegenerative diseases.